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mm 2003-417881 ^- v : 1/E 

m^m 1 1 

C I 0.005 -0.04%, 
Si : 0.05-0.3 %, 
Mn : 0.5 -2.0 %, 

ai : o.ooi -o. i %, 

Nb : 0.001 -0. 1 %, 

v : o.ooi -o.i %, 

Ti : 0.001 -0. 1 %. 
p : 0.03% 1:1 T\ 
s : 0.005 %&Tt$£ If 
N I 0.006 %JUJLT 

Cu : 0.5 %&T, 

Ni : 0.5 %£kT& Xtf 

Mo : 0.5 %JilT 

Pcm=[%C] +[%Si]/30+([%Mn] + [%Cu])/20 + [%Ni]/60+ [%Mo]/ 7 + [%V]/10 

— (1) 

II U [%M] (±. M7n*<7>#*fi (»*%) 

■e^$n* Pcm^o. mrF&«j5.u ^o^a^^, ±^§^^-7^^7x7^ 

Ifif*^ 1 K#v»T, ^Nbi(c^-r^.WmNb#J'a-75 J 5 -80%co^H^m^i-^> d £ 
[fif«3] 

Ca& <£ O 5 / 1 tz (iREM : 0. 005 % 1JLT 

i*fl, 2 i£fi3 Hjsv*T, $e>(:RI%-C 
Cr : 0.1 %VXTi5lXf 
B : 0.003 %V1T 

<7)^ *>^<b^/f i«£ fc«t2«*-M-u (i)' 

Pcm' =[%C] +[%Si]/30+([%Mn] + [%Cu] + [*Cr])/20 + [%Ni]/60+ [%Mo]/ 7 

+ [%V]/10 — (l)' 

lit, [XM] f±, M7C*0#^fi (Kfi%) 

[fjf*3i5] 

miUm. 1 - 4 <7>V^-f^^^ffi«0^^^(C^^^^ 7 7"^ 1000- 1300*C^*P^: L/C 

<7)*»> mmumtf (Ar 3 -5or) tt±^fttft±Eii^^TL, M**T&it:*>Ki$*p 
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m 

[0 0 0 1 ] 

^wii, ny^i 7°mmm*?m#m% t^mut lxwm*. x xrm m 

[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4 ] 

^®^p a pHBILT{i, ^JiR2(:, filtXitCiSd v -7*£, Ar 3 * 
Vl±.X*l±MLtz<Dh, 20°C/sm_hO^iPiiJ^-ejig^7&^;<%iPLT 

[0 0 0 5] 

A r 3 j&JttTU i££p t CO , gftg g Z> ^}±^^ <b O $£3tIJ;JM i:ioTAr 3 jft 

£ *^Ti- & £ t K «fc o T , ^ n a p»f ^«<bi- * Jj&i!>*mffi $fttv^ 0 
[0 0 0 6] 

[#^m 1 ] #^¥11-189840^-^ 
[fM2] #138864-25916 
[#^M3] #^2001-207220^^ 
[f&HJ3<7>IUl^] 

l «t o t -t & mm] 

[0 0 0 7] 

*#o^jetMHuw#&35«*< , t tzmM?<{ yizx^xizn&Mikv&mvtpm^ 

oEmma, &$t.m<D-7ux$.m*mxigmztiz>z\tfrh. -fiy^^ztz^-fvT. 
^^mut-t^mmmm^m^xMm^^ v i>m<%z><> 
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mm 2 0 0 3 -4 1 7 8 8 1 2/ 

[0 0 0 8] 

m * ^rSffl 1- & £ * offiMis i x v* ^ - )v \z m l t miEmft £ ^ttj l £ & <ot- 

[0 o 0 9 i 

o 

[00 10] 

[0 0 1 1 ] 

C I 0.005 -0.04%. 
Si : 0.05-0.3 %, 
Mn I 0.5 -2.0 %> 

ai : o.ooi -o. i %. 
Nb : 0.001 -0.1 %. 

v : o.ooi -o.i %> 
Ti : o.ooi -o.i %. 
p : o.03%i;jit\ 

S : 0.005 %V1T&± V s 
N I 0.006 %WT 

Cu : 0.5 %J£IT\ 

Ni : 0.5 %lJ.Ti5 J: <7 

Mo : 0.5 %JSLT 

^(1) 

Pcm=[%C] + [%Si]/30+([%Mn] + [%Cu])/20 + [%Ni]/60+ [%Mo]/ 7 + [%V]/10 

— (1) 

lit, [XM] (i, MxifcO^M (»*%) 
•e^$*iS Pcm^O. 17JUJLTS: it JE.U ^o-£&j®<K ifflT'iM^-f^ 7?7i^ 
K^^**W^ ? 95 vol%J0Ub"C**£ <£i&i14iJJ:^Iti:ga/: 

[0 0 12] 
[0 0 13] 

3. ±lfil t t(J2 Kjsv^T, flffri*, ?t)CSl%t 
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m% 2 0 0 3 -4 1 7 8 8 1 ^- y : 3/ 

Cais J: D 1 '/ i tz (4 REM : 0. 005 % JilT 
£ £ ®.f£ liZ 4 £ d *■ 4 , fiS$St£ is X tfigfttt U« ft fcfcauMtttTfli 

10 0 14] 

4. _tfE 1 , 2 ifcli3 K*3V>T\ Mfttf. $t.CSi%t 
Cr : 0. 1 %JjnF*J J: 

B I 0.003 %JSLT 
<nn *>frbM^tl\nt fctt2«££"*U *»o^ (i)' 

Pern' =[%C] + [%Si]/30+([%Mn] + [%Cu] + [XCr])/20 + [%Ni]/60+ [XMo]/ 7 
+ [*V]/10 — (1)' 

II U [%M] f4. Mtc^^^Wm (Jt*%) 
t^SftSPcm' ^0.17JilT^MJ£i-^- «r#«fci--6, teiMteis 4 tfigSHSiKiftft 

[0 0 15] 

5. ±ie 1 - 4 m>Tft^KfE*<^J&^&J&K££§i*9-7'£ > 1000-1300t:nin^L^: 

ftffiSJW (Ar 3 -50r) JSL±0*#-Cft±ffii£4:»TL, E3£&7&ig*>K#*P 
£IH1*&U 700 rmToSiSP-C^IRtJ^i-SCitSrJRFati-S, ®S«H4 is 4 ^#^14 

u«ftfcjftaiaE*aiM«t®ai«o«a*fto 

[0016] 

mx*>& 0 

i5&wznm-fz>fztb<DmBk<Djfm] 

[0 0 17] 

is, fcfrizffl-r h r%J *^»±#fcl»fc &v»R 9 M%fcS^-*-*<> 
C : 0.005 -0.04% 

ct±, &mm&<vmxmm%7tmx'$>t) , mm&mzmi%-f2>tzibi,zi± o.oo5%w_h*> 

^*n^S-C*S^ 0.04%^^x.T^»H»-t^ t) 

ft-r&*ftt-c& < . i%immi) t ^*m&tzi±-?)i<T>-ir4 h%±tiZLm<. Miz^mMst 

f)^Z><r>X\ Cti 0.005-0. 04% (nUMlzmfcLtZo 

[0 0 18] 
Si : 0.05-0.3 % 

sn±, moymsmt Lxmmx&zt^ ^mtf&<%2>tmmfemmizun-sm<DW 

£mfr&MZMl£LXmmUM&Z£1tZ J &2>B.mt%Z>tztb 0.3%&_hPlt Lfzo 
, TPJt(4, KBI«l*i:a«E«««ltt*S:»*Uro.05%»cs6*7to 

[0 0 19] 
Mn ! 0.5 -2.0 % 

Mnfi. 5£S5tf£<7)*:*!>K^& < i: 0. 5% £>ifobn7&*#l?-? ^Mizimwt^ t C 

tlTO. $5l±is4^v#^t££^t£«£46 2.0%*±IKfc Lfc 0 

[0 0 2 0] 
Al : 0.001 -0. 1 % 

AK4, SifcffiflL m(OMMMt Lttfflt**-5 7) ? , &%.\z ffiM-$ Z> t T )i< < -fThit-Wfo 
*&&LLxm<r>m&*'i%ik-i-2>m&tf*>Z>tzib, 0.1 %£_hm:1-£o Tffit4IlfcBtfc&*o 
0.00l%fc1-£o 
[0 0 2 1 ] 

Nb : o.ooi -o.i % 
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#12 0 0 3 - 4 1 7 8 8 1 ^- V \ 4/ 

tm&fe*&it2-£2>m<£tf$>z>tz&. Nbti o.ooi-o.i %(Dmm^m^Lfz 0 

[0 0 2 2] 

v : o.ooi -o. i % 

n%ktf+ft^nhp-'f, —-h o. \%zmz.z> tm^^^it^^h^x. vti o.ooi-o. 

1 %O^HHPI^L/c 0 

[0 0 2 3] 
Ti : 0.001 -0.1 % 

tti&itizx &3&^±#tc&^j(;^#1-&/^\ -a-W*^ 0.001%*$mi^Ori?»:fr*^ 

f l<, — ^ o. i%^ix^> tmmftL*£itz^tz>(Dx\ Ti t± o.ooi-o.i %o^hhpi 

[0 0 2 4] 

p : o.03%JiiT> s : 0.005 n : 0.006 %JiiT 

. 0.03%£±Ht-f£ o 

P|e]#, f^$?H4£#fl:£«£a6. 0.005 % £±P! 1" £ 0 
S, PlWItt, fl^TO^^fc^-^*:*^ 0.006%^±Pl<h-r^ o 
[0 0 2 5] 

x i± jg^n ^ mmf \zx^x$t\ti®.*$m\Lx^z>tzib, ^lt^^-t^ 

Cu:0.5 %JilT> Ni :0.5 %JilTj3 <£ C/Mo : 0. 5 %&T<D 9 ^/^MA,*: — tzl±~m. 
iil± 

05%J^_t#^r£-tf&C <h Lv\ L^L&7) ? fb, 0.b%ZMz-X%mz : {fcm-f Z> 

^tt&iO^^O^bO^&^i^ h<D_t#£JS < d^^(±v^-ftL^> 0.5 

[0 0 2 6] 

Cais J: 0*V £ £ (iREM : 0. 005 % 

\zmm1rZ> i><DX$>Z>i)K 0.005 %£j&x_T^r£-£& fcCa**ffc!»35«*»x.oTWtt»c*|- 

L-c^sfk-f &o rem *>iweab& 0 ^n<b(±, m&muttzitm&mu^-rti 
<7>m&i>, 0.005 %m^H^yfiu>„ 

[0 0 2 7] 

Cr I 0.1 %J£HT 

J*T-eo»^ttoi6j±tza:-^i-^3&*, o.i%£jgx.£ tfrz.<3xm-k&<r>#ftZ 

ft<<7)X, Crfi 0.1%llT-eM?*^^i:WiLv^ o 

[0 0 2 8] 
B : 0.003 %WT 

ttmtL^o LfrLZtfh, 0.003% £jgx.& t -€-o«j*»±fi&jfDH3ii-S we 

> Bfi 0.003%&T-C£*S-£5£ Lv\, 
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mm 2 0 0 3 - 4 1 7 8 8 1 v : 5/ 

[0 0 2 9] 

P cm= [%C ] + [%Si ]/30+ ( [%Mn] + [%Cu] )/20 + [%Ni]/60+ [%Mo]/ 7+[%V]/10^0.17 
Pcm' =[%C] +[%Si]/30+([%Mn] + [%Cu] + [%Cr] )/20 + [%Ni]/60+ [%Mo]/ 7 + [% V ]/ 
10^0. 17 

±f£L£Pcm:fe> itf Pcm' (i, ?§«#Jft{g$1$<7>t^T& V) , Pcm(iCr£^TL&v>it 
£\ Pcm' iiCr^-g-Jfri-^it'g-e^^o 

^I^O^ltt^CTOD^HT^^P^t^o CCDCTODfs^ti, JW£<7)i?l14iFfiffit; 

mMlZtertZ-r^r-y^J Y<D$l$LL%Z. -t&frt>$tXtm£7F-f1%Mt LT±fEPcm 
(Pcm' ^^"tfo JilTIsJDo ) £££fflU C^Pcm^tCTODMf&j&^i: ^Jt^L^t 

[0 0 3 0] 

H 1 vt^^<7)CT0DMt PcmjltOMi^tCov^TP^^IS^^^i-o 
IslllH^L^ t & *) , $n^CT0D^^0.25mmm±i:i-^^i6H(i, Pcmll 

m. nUTtte&l: n \zfoftm^rfo\$±^z.hififtfrZ> 0 
[0 0 3 1 ] 

^ - x -f 7^7x7^ h 195 vol%Jfil± 

?7x^ hO^ H B H *i@(il0^m i:iTflJ^i1-&- fc*«Si Lv^o S B H H *£Sfi£r# 

±315 • T£R^ f ^ hd3«tO f v;i/x>-9-'f F^f04t(±5 vol %*«^Wtyi- a^gri* 

1iri*0. nVXTV^J =-t4 777x7^ h^-ffia^ (iBUfc^sp : 95 vol%m±) T?**i«r 
, &flP * «H4ffi**» <b *l & d 1 7) ? 5ifg $ ft tz o 

If07x70t$)i* ,| j3'f^7x70 (S5S"C^Lfc«cK**l!JW 
[0 0 3 2] 

t±> ^S-iirfcNb*©-? *>ffHJ LTv^NbO«!l^i-4^*)*ffliNb«a^4: 5 -80%O|&BSK 

i&pt^it ic# o r gas «r«t«i- & tztb \z , Nb^ ^o^tc^o #f ta k j; s wmaaft**^ 
tifb-e&Zo tztzL, %L%.*mVki- z>tz#> iz&'j?* < t *> 5 %it>&mx$>& 0 *fm 

Nb#J^{±, WitSNbft (mass%) /#WNb« (mass%) X 100 X$iib%> Z. t tfXh Z> 0 
[0 0 3 3] 

i2C, £|A (fl%T% C: 0.011 %, Si: 0.22%, Mn:i.45%, Nb I 0.045 %, V 
: 0.075 %, CulO.01%, Ni:0.01%) iSit^SB (Ks%T% C 10.028 %, Si 10.24 
%, Mnll.62%, Nb: 0.048 %, VI 0.071 %, Cu:0.01%, Ni:0.01%) «li^7 7* 

^^ti-rtL, um : &m : i2oor> tt±as : soo ro^ft-cBEStfif oT^sii^^^^ 

L> -€-OjWL®«^*»<b«fffi!|j^iat»1»ffflKK>T- (10mm^X50mm) i3 J: ^CTODM^it 
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#H 2003-417881 ^- v : 6/ 

ti, /^y^-r'-f i ^^mL/:^>7°;WCJ:&CTODi*moc<>:^&& 0 
[0 0 3 4 ] 

wm^^*fT-(i, t-rwtn^^^4 ym^mmM (10%^^ >m- 2%7tf;i/7t 

h>-5%f F7^f^7>t;-)A^D70'-^;-^) ^-C-jftm^m^ (&20mA 
/cm 2 ) L, $lzt£;< yy'y > 7 <{ )U ? - (?LtI:0.2 fxm <fi , 47mm0) "Cffi^i-^o ^ 
f£> 7 -f ^it^^ft^, *^i'Jf (Li 2 B 4 07 ) t&Miti- h ') 7 ^ ( 

Na 2 o 2 ) cori^-ife^j^ffl^-c-st^i-^o m^ummxmmm. fcx-Tzm^mmL. i 

C PH^ff«t^ML/;o 
[0 0 3 5] 

CTODtWi, BRITISH STANDARDS BS 7448 : Part 1 1991 /W 7'ftfflJjfalZ 

3 H^i" <!: is 19 T-ab^>o 
[0 0 3 6 ] 

m2£<0, 0.25mmm±tv^l^^CTODfi^3i^;i-^tC(±, *ff ftNb#J^£80%l;lT h 
[0 0 3 7] 

o 

xyyiraifii : iooo~i300t: 

lv>^\ iooox;**mc&& t'&^tt&mznhtitt^^hz,^ m-^^^yiimMu 
oo°cit&xmMztiz> ^ ttf^\,*tzsb^ m&^^>xmRj£.ztix$mmtti:z> 0 

1300V£Mz.Z> t^-Xv-i-J h$ltm±1kLxmm^mi l z%:Z>?zi,fX% < , 

[0 0 3 8] 

mK*Tfi« I (Ar 3 -50°C) l;l_h 

^w^*iS^3J;y f a^-el±5^^^Ti-^^^^(i^ ra&TSSfi (Ars-sor) m_h 
mx&z> 0 z\<nj±mmTi&mi)K (An-sor) zrm&t, i±±f±m^izmwi^xy 

[0 0 3 9 ] 

t&-t2>±mx$>& 0 

it 3 r/sy. _h?ij^ tt^;t#if 

[0 0 4 0] 

: 700 "CJilT 

mwoumtf 700X: zmz.&t, mtiknmwtzmz, mL^m&<n£it*m<o 

X, Mit^^i^tJtt:, ffi&mm£*%W<D&Ufj:C70DmZ&&tzi6lz1ft$ Lv^fg 
H^l-^^^tcti. 700t;tlTi:t^:i:WiLK # i L < (i 600 

[0 0 4 1 ] 

nun. ^nx>mjg (ct) ttfttimm&t^m&^^^xm^fz&gzZTF-fv 

I^HUfK ^ff±lNb*iJ^-{±CTHit^JLTv^Ci ttffrfr& 0 C T t!> ? 700T: £ x £ <h *>r 
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tHNbtl ^-**80% Li 0 £>T% &«P&$ai4£*#& ££t=ttC T 5-700 TCJSLTti-* 

Zttmt L^ 0 #tz»i L< f± 60<TCJ£JlT-ea>£o 
[*i&0J 1 ] 
[0 0 4 2 ] 

L£ 0 
l2"f~ <i> o 

o CTODi^K- <r> • ff^* »± El 3 ^ L Jt t £ X'h & 0 i > }iiH5Ht)t U > 

o fLT< BS 7448H^o%^7t^^*^*A*3«l;^V 7 •f-fl.fflK * >; y v£tt&t 
3 j&fltfSMfcfc «fc *) , CT0DlI£-*a6£ o - - ±|2<7>CTODjI^O. 25mmm_h-e&*U±\ 

[0 0 4 31 
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